Guanine and inosine nucleotides, nucleosides and oxypurines in snail muscles as potential biomarkers of fluoride toxicity.
The aim of the present study was to determine the toxicity of fluorides on energy metabolism in muscles of the Helix aspersa maxima snail. Qualitative and quantitative analysis of purine compounds was performed in slices of foot from mature snails with high-performance liquid chromatography. Fluoride concentrations were measured using an ion-selective electrode and gas chromatography. The results show that exposure to fluoride pollution was accompanied by a statistically significant increase in fluoride concentrations in soft tissues. This effect was already noticeable with the smallest fluoride dose. Accumulation was greatest in the shell. There is a significant and positive correlation between fluoride concentrations in foot muscles and guanine and inosine nucleotides or uridine content. The content of low-energy guanylate, inosylate and oxypurine in foot muscles significantly increased with rising dose of fluoride. The difference as compared with controls was significant only for the highest dose of fluoride. Interestingly, uric acid, the final product of purine catabolism, dominated quantitatively in the foot muscles of snails. In conclusion, increased low-energy guanylate and inosylate as well as decreased xanthine concentrations in snail muscle can be indicators of the toxic influence of fluoride on the organism. The measuring of fluoride accumulation in the shell is the most suitable bioindicator of fluoride pollution in the environment.